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Several intermediate performance objectives and 
corresponding criterion measures are presented for each of ten 
terminal objectives for a two^semester course (3 hours daily) - This 
SQO-'hour intermediate course includes advanced troubleshooting 
technigues on outboard marine engines^ inboar d^outboar d marine 
engines^ inboard marine engines, boat rigging^ boat trailer wiring 
and rigging, and refinishing and repair. The coursework includes 
basic theory and practical experience on actual engines and boats, 
titles of the terminal performance objectives sections are 
Orientation, InglnesiP Electrical System, Ignition, Carburetionp 
Cooling^ Service Pundamentals, Parts Inventory, Shop fianagement, and 
S-I#B. Prograffi, (This manual and 54 others were developed for various 
secondary level vocational courses using the System Approach for 
Education (Sill) guidelines,) (HD) 
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AcGreditation No, 9365 
Length of Coiirses 2 Semesters 
Tirae Block i 3 Houre DaUy 

Couree Description 

This 540 hour course ineludas advmeed trouble shooting tech^ 
niques on Outboard Mariiia Bigines, Inboard-Outboard Marina Englnasi 
Inboard Marine Siglnei, Boat Riggii^, Boat Ti-ailer Wiring and Rigging 
and Eafinishing aM Repair techniquas for boats, ^e ooursawork 
includes basic theoiy and practice experience on actual engines 
and boats* 
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9365 - MARINE BiQim NIECHANICS - INTERMEDIATE 
Syllabus of Tenninal Perfomance Objectives 
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Orientation 
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.0 


Engines 
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Electrical System 
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Tuition 
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Carburet ion 
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Cooling 


13 


.0 


Service Fundamentals 
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.0 


Parts Inventory 


IS 


.0 


Shop Management 
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S.I.E, Program 



iv 



P^CTICAL DE40fraraATI0N RATiro SCALE 



imm TO BE RATro pmcE^rr value assigned 

1. planning 15^ 

a. OpBration orter 

b. Sriection of tools and materials 

c. Use of trade taiowled^e 

2. product 

a. Aocuraey (frea of mi stakes J 40^ 

b, precision (adherenre to limits) 
0* Fiiish (as r^uir^) 

3. Work Habits 

a, Glaarillness SOJJ 
bs Order 

e. Care of tools (inventory) 

d. Safety 

e. Economy of matertals 

4* Moral-Attitude 15% 
a* Cooperation 

b. Iniative 

e . " Dependabili ty 



AWOTmticir Hum s w^g 

TfiOUmL O&IICTIVS 
®WB^fWl BO. 7.0 ORmiTATION 

Upon eon^letion of the orientation unit of instruction 90^ of the students 
Vfill answer 75fs of the attached criterion test questions correctly. 



No, 



Intermediate Pay foynanee ^JeetlTOa 



7.0 



7.0 
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Criterion Haasuras 



Circle one mewer 

1# Unsafe attire for wearing while 
working on angina a/movuig parts? 
a# Short slaave shirts 
b. Shop coats 
c« Casu^ ihoes 
d. Class rir^ 
a. Bracelet 



2. 



3* 



4* 



Worn or broken tools should bei 

a, Dieearded 

b. Continued in use 

e. Traded for replacements 
d. Reported on inventory and is- 
sued replacements. 



Gas or oil fires are 
with a? 



extinguished 



a. 
b. 

Cm 

d. 



Class 
It 



A 
B 
C 
D 



ejrtinguisher 
ft 



When replacing a part, the part 

number should be used because s 

a. It expedites getting the part. 

bs Aids in rijibstitution* 

Cm It vrtll be easier to find the 

list price* 
d. All the above* 




AOCRTOtAnOH 9365 

COUBOT nTUl M^TOI mOTSE mCHAHICS - Ilffm^IATE 



OT JflOflVg KO. 7*0 QRiaiTATION 



No, 


Intermediate Pwforoance ObJaetlTas 




Criterton Measures 




Con't. 




5* The eoet of an item is found by: 
a« Chacldng the part nundDer* 
bp Chac^tag the reference nuEober* 
Qm Using part number with price 

dm AsMj^ the boss* 

6* All 2*-cycle marine engdjieB are 
water cooled. T. F. 

7« A good mecham.c when needing a 
torque valve refers to thai 
a • Spe clf ic at ions 
b« Farts manual 
Qm Tool taventory 
d. Price ijidex 

8. When being ijiterviewed by a pro-- 
spectlve empl^er you shouldi 
a* Try to inpress him by taliring 

at lengtTn on any siibject* 
L, Dtbbb neat^jr and be direct* 
c. Ask the s^ai^ and benefits 

first 1 so as not to waste hie 

time and yours, 
d* Ask hto iiout Ms farilyi 


7a 


ffi.ven a speclflQ job title for study the 

atudant usjjig gouroes available , vri»ll pre^ 

pare a written or oral report in which each 

of the following will be discussed^ 

Im parting aalaiy 

2 m Advanoement opportunitias# 

3« RMge b«iefiti« 

a» Iniuranca 9 

b. Retireraent 


7.1 


Performance %d.ll be evaluated by crd-* 
teidon stated in objective* 
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7.2 



7.3 



7.h 



7.5 



7.6 



^ researching the "yellow pages** etudent 
id.U determine the approamate number — 
plaoes of anployinent in his fieldt in the 
JaaksonTlUe area* 

The student vill m^e an Inventeiy of a 
box of toole given him| nomenclatinfef 
tity and oeaidition. 90j6 of the taole must 
be catalogued carrectly* 

ffi.ven a selected number of used en^^e oov^ 
ponents student mU by the use of mea« 
BUrijig tools determine dispositira cor- 
rectly i*e* reject f repaij* "use as is" by 
manufacti^rer's specifications. 8^ must 
be dla^osed co«*ectly. 

^ven a customer's engine^ student i«d,ll es- 
timate repairs to put eng^e back ^to op* 
erating condition* Ha will detewdne by 
use of pub3J.cations (repair manual^ parts 
catalog f price index) ail 
data and enter on the work sl«et. 



7.2 



7.3 



7.5 



ffi^ven problems dJwolving the four fimdSH' 
mental operations to math the student w^U 
solve 70^ correctly. 
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7.6 



Orltartm MMmires 



Q^bX report 

^WM.ch itt^a of mffl^ine md boating 
field intereets you most? iifty? 



Griteri^a contatoed in IaP*Oi 



Criteria contained on the I#P»Oi 



Teat attached^ 
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I.P.O, 7.5 CRi:^ION TEST (MATH RHflEW) 



1. 



2. a 
b 

c 
d 

3. a 
b 

c 
d 

b 
c 
d 

5, a 
b 



29 + 36 « 

35 + 109 = 
408 + 399 = 
365 + 346 = 

36 - 29 ^ 
109 - 35 - 
403 - 399 = 
5000 - 123 M 

25 X 25 = 
205 X 205 = 
369 X 909 s 

imi X 639 = 

388 i 4 - 
^23 A 101 - 
4653 r 9 - 
11,^2 f 29 

,006 + .1,2 
2.008 - 2,5 
1,08 X 9 = 



977 + 264 = 

1024 + 522 + 610 + 302 ^ 
264 + 977 + 408 + 29 + 36 
352 + 624 + 273 + 2066 m 

977 - 264 = 
2096 - 1111 = 
408 - 29 = 
1237 - 639 ^ 

977 X 264 ^ 
2096 X 1111 = 
408 X 29 = 

1007 X lOX) m 

42,025 r 205 = 

1,552 j. 388 B 

1,007000 i lOO) = 
17,000 ^ 68 

,04 7 00> ^ 

11 + 1.1 + .11 m 

.23 + .23 + 2.4 = 
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MATH REVIEW GON«T, 



5* d) 1,1 i a m ^Q2 ^ 0,4 + 4.67s m 

6. a) ^ + 2/3 - e) 7/e ^ ^ ^ 
b) * - 1/3 ^ f ) 3/4 f i - 

0) 3/4 + i - g) 1 1/7 X 3 f 1/3 « 

d) 3/5 + 1/16 ^ h) a X 2/1 X 3/4 ^ # - 

7. a) A bench top is 20 inches ^de md 78 inches long, miat is the area 

in gqiiMre feet? 

b) A box is 15 inches deep, 30 inches long and 36 ^chee wide. What is 
the cubic foot volume? 

e) A oy^der has a diameter of 6 inches md a len^h of 50 toches* \^at 
is the volMe in cubic inches, 

d) Find the area of a piece of wood meas^tog ft. long and 3 I/3 ft, mde, 

e) A pipe has a c^ameter of 2 inches* If it were 4 inches approxmately 
how much more water would flow through this pipe? 

f) Jind the area of a window 3* x 5», 

g) Find the area of a triangle ^» on the base and 5» Mgh, 

h) Hjid the area of a circle with a diameter of 2', 

8s a) Find the surf ace .rea of a cube that is 3 ft, tall, 

b) Find the volume of a cyJJjider 4 ft, tall md 4 ft, in diameter. 

c) Find the voliune of a cube that is 3 ft, tall, 

d) FUnd the volume of a room that is 20 ft, long, 30 ft. id.de and 8 ft, high. 

e) Find the cubic inch displacement of a sir^le cylinder engdjie with a 3 inch 
bore and aj- inch stroke, * 
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MATH m^mi CON»T 



f) Find the cu. taoh digplacemonb of a 4 cyUnder engine with a bore of 
2.80 inch and stroke of 2,5 toah# 

g) jyjid the oubic inch displacement of an 8 eylijider engine that is srid 
to be **square"« The bore is 3»0 inches. 

h) If the bore of a cylinder is 3.0 ijiches md the piston cU^ameter is 
2.995f what is the side clearance. 

9. a) 8il as l6s? 

b) 20i7 as ? -.23 

c) 39i3 ^ Kil 

d) Uaijng a 32^1 fuel-^il ratio, hOT many ornices of oil would be required 
for one gallon of gasoltae? 

e) For an engdjie rei^iiring a 40ii fuel-oil ratio how much oil would you 
mix with 1 ^ gallons of fuel? 

.f) The 6 gallon cruise tank for am outboard using a 24il f^el*-oil mixture 
should have o imees of oil ndxed m.th a full tank. 

g) Write five thousandths of an Inch in it's decimal equivalent. 

h) How would you ia*ite down the dimension of a crankshaft that meaeures 
one md four hundred fifty--five thousandthe of an inch. 
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Ths laam#r vri.ll demonstrate his taiowle^e and itoility to disassentibla and 
assembls an outboard en^jie. ft*ocedures mil be 100^ conplete as defined 
in the maniifaQter's mmual ^ In Mdition — 85^ o£ the learoeri will 
upon eon^letion of this unit of instruotion, answer Gorrect3y 75^ of the 
saasple criterion tests ^estions# 



No. 



Mm 



Crttgrioo Mtasuras 



8.0 



Im WLe cast alun^iam is used to the 
enpjie construction becausai 

a. of it's light weight 

b. ^visions in the crankqase are 
small ittid fit closely io^oimd 
the moving pM^ts* 

c. Divisions In the crankcase are 
used to keep each cjrUnder sep- 
arate. 

d. all of the above 

2. Main beartag oil seals must be iJi 
good condition toi 

a. keep engine tight 

b. prevent oil leaks 

c. seri the crankcase 
d* aU of the above 



3.1 



ffl.ven the task of rough sketching a two 
cycle engijief with each of the events iden- 
tified, the student will coi^lete M±th 70^ 
accuracy. 
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8.1 



3, The water pwtp 
should be checked whenever there 
is no evidence of water clrculatio: 

4. If the engine wiH run but pro^ 
peUer m^ll not turn the probatole 
cause may bei 

a. dtive pijnion broken 
hm prop shear pin broken 
e. RH4 too high 

Crtteria contained in I .P.O. 
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I 



Vpm completion q£ the elactrical m^t of inatruction 90^ of the studants 
will mmier 75^ of tim attaohed criterion test questionB aoireotly — in 
addition ™ wJll demonstrate itoiU^ty to follow instruatiaris 10^ as epeoi- 
fled in the manufaoturer*s service mamnal. 



iBfceniadttgfce TmttGnUmm Ofejtti^M 



9*0 



15 



Crttertop Meastires 



1, The storage battery convert i chai^ 
ical enerar jjito e nerai* 

2* The brtteiy platea are prevented 
from touching each other bjri 
a« separators 
hm connect or i 
Cm terminils 

3. The battery is filled with a so- 
lution of sitlphurio acid andi 
a. light weight oi.'' 
b* nmriatic acid 
c« inert ^ gas 

km Electiical generators are used to 
oonverfc e nerar into 

electrtcii enar^» 

5» The D#C« generator has a lower 
**comljig in^ speed than the sQ^ter— 
nator. T« F« 

6* The voltage of alteimatJjig current 
can be stepped up or down by the 
use ofs 

a. rectifiers 
b# regulators 
c « transformers 

7m The starting safety smtch prevents 
the motor from being 
at advanced throttle. 
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mBS^E MQWE MECHANICS - INTEM^IATE 




miSINES 



IsdtsCTeaate fmttmwmm^ ObJwttTM 



P3 



mi 



ft-: 



&Lvmn Bn ofutboard pOTarhead, the student 
w^ii disass©Bibla conoplately and uiing the 
pr^er manual will measure all ddmansions 
and claarmcas* fhasa ba uiad to de- 
teraina pr^ar spaclfications, may^nal 
jboleKmOjaSf^jufid^m 9^ ao« 

wracy. 

FaUowdAg assignment aontadjiad Jji I •P.O. 
tha student ^11 determine caaise of wear, 
if any I and order raplacemmt parts notlJ^ 
date I and correetive aation required on 
work order ndth ITO^ aamaraoy. 



8.2 



Crtteria contadjied ±n I«P#Oc 



8.3 



Criteria eontatoed in I#P.Oi 
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OOD^S nfUl MARINE MGPJE MEGHMICS ^ IimmiTOIATE 



Upon eon^letlOT of the electric^ unit of tostruction 90^ of the students 
%'\ will mmer 75% of tl^ attached criterion test ^estiona coirect^f — in 

ii. addition — wiU demonstrate ability to follow instruetions 100^ as speci- 

fied in the mani;^aotiirer's eeriri.ce manusi. 



InteriMdiabe PtrfoMftnce ObimWtmm 
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9.0 



Orltsrlon Measuras 



1. The storage batteiy converts chem** 
ical enersr into B nerfcs^ 

2. The battery plafces are prevmted 
from touching each other bys 
a# separators 
b * coime ct or s 
0, terminsQ^s 

3. The batten is filled tsith a so- 
lution of sulphuxdo acid andi 

a. light weie^^ht oil 
b* mwiatic acid 
c. inert gas 

km ffl^ectrieal generators are used to 
convert e nergir into 

eleetrtcii enerar, 

5# The D#C» generacfcor has a lower 
"comliig Jja" spied than the alter^ 
nator* T# F* 

6* The voltage of altemattog cxurent 
can be stepped up or dovm by the 
use ofs 

a» rectifiers 

b. repilfftors 
c • transf oimers 

7, The startJjxg safety smtch prevents 
the motor from being ^^.,,.^^__^„.„ 
at advanced ttoottle. 



immmsnm wsa m 9365 



InfcOTitdiigfee PggfCCTiaee Ob3eaM,TM 



9*0 
Cot' 



9*2 



9.3 



-.ffl.Yen-^a~print-out of a storage battery f 
itmdant wi3i label part^ as ipaoifisd — 
80^ of students wlU attain 70^ aecuraey. 

Given an altemator or generator with sIj^I 
disafepancies created by inatructorf the 
learner wi3i dispose and adi/ise the cor« 
rective action with 9O7I accuracy^ 

The itudent after Inatruction on the st^rt-- 
ing systemf wiU acciiratmly answer 75^ of 
thB criterion test questions. 

— = In addition 
The student indll remove 1 Reassemble ^ re-- 
assemble and re-*install a manual starter 
iit.i ii^. T ng the proper service mMiu^ with 
10056 accuracy. 
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9,0 
Con* 



9.1 



9*2 



9.3 



fadtertem ite&suraa 



8. The voltage regulator prevents 1 
^ a* overcharging 
b. short circuits 
c# batteiy leakage 

Criteria contained in I#P*0# 



Crtteria contained in I#P*0« 



On flii motorij equipped with fly 
wheel alternator the rectifier 
will be damaged if battery leads 
io'e dlsaoimected while en^ne is 
nmning or leads are reversed. 
T. P* 

The starter lock-K5Ut used on Mar** 
cuiy motors I 

a. Prevents electrtc starter from 
enga^jig while motor is run" 

hm Prevents mm^^ staa'ter engage- 
ment wiile motor is running* 

c. Prevents manual et»ter from 
bei^g puU.ed at high speed 
throttle settings. 



*5' -•■ 
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EIECTRICAL SISTHi 



Ii3bermedUt# Pirfj^aMBee Ob^mU.'wmB 



mo 



■9. 



9.3 



To rsplaes the manual startsr cord 
on an Ivliirude 40 HPs 
a* It ii not nacasaary to ^a-* 
aaaembla the uiu.t« 
The unit roust bs dieasssmbled* 
The ^ring isuat be unwotuid* 



b. 

Cm 



When removing mpT:m§ asaei 
a. Pull tang md let spring un- 
wind. 

b* Oil lighfcly before remoirtiig* 
a. Protaot hands viith gloves or 

clotht ramova sprijig and aHiow 

to imwind slowly • 
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imiTION 



I 



Aftar co^latim of inatruetion ixi the ignition imit, the learner de*- 
mDnstrate Wlb taiowladge and ability to dliaesembl© and aeieiablii tijne aiid 
adjust the ipiitim Bymtmrn of ai outboard angiJie with 100^ mms^moy as de- 
flnad in am^aoturer'i mraual. to 'addition — $5% of tha leOTiars wiU. 
upon aOTplation of this wilt of Ijistructioni answer eoi«atly 75^ of tha 
sanrpla erltailon test qi£estion« 



lafcarttedajAs frntimtm^m Objgrtit^ 



10«0 



20 



10.0 
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teltedoB MeAsures 



1. 



2. 



6. 



Match the below igtiition ^sterns 
id.th the en^lAe it is used om 
••Mapiapower ( ) 
«Thunderbolt" ( ) 



fl) Joteiion 
f2j Ctarslar 



When es^rienaing troubla in tha 

ignition aystam tha first itam 

that you should check las 

a« Tha condanaar 

ba Tha braakar points 

a. Tha spiurk plug 

dm Tha etator plate 

Dirty or loose c^iactiDnSf or 
detarioratad insulation may cause 

a ■ 



ttooiigh tha pr^ary circuit. 

Thm condansar should always be re* 
placed whan raplacing tha braakar 
contact point SI T. F» 

Glazed daposits on tha sp»k plug 
points arf a§slly ramoyedi T. F. 

Breaker contact poJUits which appea: • 
dullf e^^f and slightly pitted| 
incHcata a ( ) normiif or ( ) 
abnoraalf i^ition cQn^tion. 



vtmm 



MM, 



I? 

1-1;- 
I' 



Mb. 



InbcgaadUte riuffwa aet ObJattttt— 



Cb.O 

5».;;.-. 



10#3 



ttTOn th© ^oblam of dravrijng a ekitch of 10 ,1 
a g-^wpi A battaiy ignition ^atami tbB stu- 
dant tdU label the 3J main aoiq^dnsiits* 
85?l q£ the students iriLll attain 70^ ac™rae; 



(^ven a print out of a cut awa^ coilf 85^ 
of tlii students litel the main gom- 

ponmtts with accm^aa7» 



The learner %dll define the main ^fferencejl0,3 
batween the battery igriitiOT system md tim 
aa^eto tpiition ^steni W ^5% answerij^ 
the criterion test questions with 75^ 
acguracy* 



21 



10*0 
Con* 



10.2 



EKLC 



8« 



Crtterton Iteaflures 



A "flat spot" ar 4 oyclMg** con- 
dition tMt can not be corrected 
by adjusting the full irirture 
(carburetor) Is usually caused byi 
a* Eacoirect ttoottle to ignition 

synchronization. 
b» tocoirect ipiltion breaJcer 

point gap* 
c# Mther of the abcnrBm 

Mapieto edge gap Q&n ch^ige (wd 
spark Intensity thereby reduced) 
di^ to the foUowiiigs 
a« F]yifheel diive sheared* 
b* Excessive wear on breaker cam* 
c* I^ose fly wheel retrining nut* 
d* AH the abdire* 



Criteria contatoad Jji IcP*0* 



Criteria contained in I«P*0* 



Hatch the ipiitlon systems with the 
statements I 

(a) topieto (b) Batteiy 

1, ( ) uses rtored c hemic ^ enerar 

of a battery* 
2* ( ) constant direct cuirent* 
3m ( ) pulsatile alteraatlng curreni 



Wr- 
ite- 



« 



rajBsnvB ISO. 10. p 



No. 



Intaraedlata PgrforBaBce OMeGtlTes 



10.3 
Con* 



10.4 



Bie student will identify the advantages 
of the oapaaitance dlsaharge ignition as 
compared to the conventional battel^ ig-- 
nition by 8?^ of anwaring 75^ of the crl- 
tarion questions. 
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10.3 
Oon 



10,4 



Crltari.on Mtasiuras 



4, 
7. 

1. 



3. 



( ) usaa permanent magneto* 

( ) used mast putboart m^^ 

of one or two cylinders, 

( ) the coil is the sMia type used 

in automotiva systams, 

( ) the sacondary ciremt gromid 

polarity c^uiot ba TBYmrBrnd, 

( ) usuiily used by motors of 3 

or mora cylindars, ' 



In the capacitance discharge igni-- 

tion system j the capacitor i 

a* has been mov^ from the dlstri" 

butor and relocated, 
b* is located in the secondary, 
c, is much larger. 

'Rim hotter spark ganaratad is due 
primarily to thai 

a. larger capacitor* 

b. different type breakar point. 

c. rapid buU.d up and discharge of 
the capacitor. 

The capacitor is discharged into 
the I 

a. ignition coil primaiy. 

b. ignition coU. secondary. 

c. breaker point assembly. 

Ttim speed with which the mi^natlc 
field builds up MA collapses isi 
a. ^ to SO milli-saconds. 



CCUftSE TITlMt MARINE MOnil JffiOHANICS- INTEHMmiATB 



lONITlON 



Interniedlato PerJroCTaa.tice Qb;|cctlvo B 



— 

no. 



W.4 
Son* 



tb.6 



^v#n the problem of repairing/replaoJjigi 
breaker points f the learnar ^11 tlma the 
ignition syatem aiid dlagnosa lt*s CQn6±txan 
by the pl^aical aspacta of the contaat ^ 
85?^ of the rbudents vd.li attain 10^ ^cou- 
raoy. 

Given the problem of skatahlng a spwk plug 
md labaUjig^the main parts. 95^ of the 
students will attadji 70% acewaoy — in 
addition — 



10,4 



10,5 
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10,6 



Crtturion MaafiurQfi 



b* 40 to 50 milli-*seoonds, 
e« 1 to 2 njiUi^seoonda. 

Ciiteria eontalned in the I,P,0« 



1, All sp^k plugs are basically the 
same but they do differ in thai 
a* thread size d* spark gap* 

b# reaah a, iil the above 

o« l^at rmige 

2, listed in the dji^viduri motor's 
oondensed Service Data table; 

a* brmd and price of plug, 
b, type I heat range and electrode 
gap. 

€• j^struGtions for cleard^ plug 
md aetttog gap* - - 



3 ft The heat range of a plug is detenJanpdj 
bys 

, a, length of the center alecti^ode 
Dm plug reach 

Qm length of the ceramic insiLLator 

e^osed to the combustion chamber^ 
d, the electrode gap. 



ERLC 
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OBJROTITO MO, 10.0 



IQRITION 



fNo. 



IiAeme^at e Per f ozisanee Ob.'| eetlTa a 



Critori.on Keaaurfls 



CQn*tL 



10.6 



10*7 



Usijig an approved tester | student shall run 
teits on a condanser for le^jJci^e and short- 
age irith 10^ accuracy. 



24 



10.7 



Aftsr "aand blasting" a plug and 

before aettijig the gaps 

a« The podjits should be properly 

^*esstd mth a point files 
b* Coat with a film of light oil. 
0* Tap the elaotrodsa lightly to— 

ijiiura no abrasive is left on 



5» The piiig gap should be set withs 
a^ feeler gaga 
b» micrometer 

c. vara gage 

d. calipers 

6« Deposits on a normal firiLng plug 
would bai 

a* black c. ^ay metallic 

b« light tan d, dan^ 

7. A misfiri^ plug would most likely 
have deposits which ares 

a, dsmpf oi^f residue 

b. dxyf ff^sy colorad 

Cm glassy and bead like 

8m Ov^er-torquijig a pl\ig could possibly 
alter the gap» T« F. 

Criterion cont^ied in I*P#0» 



ERIC 
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COTRSB KTLBl 



MARINE E3^KE mCHAmOS - I 



its 



OBJBOmB KO, 10*0 



IGNITION 



Intarniadlate Pfirforgumea Ob,iactlv eB 



CritertQn Messures 



= In addition *— he tdLUL be req^j'sd to 
j^ajb ignition wiidng for leakage and 
anal^a its condition as to "woathsr oracdc- 
-rii^i oil dateriationi chafing etc. 

Student wiU draw up at least 4 safety 
miles to be observad whan worktng on the 
ig^tion ^etam* 85^ will attain 75% 
aoeuracy. 



25 



10,7 



Criterton contaliied in I.P,Oi 



erJc 



Sir" 



AOSBBOfAnm iMc re 9365 



COraSl nnBi M^ME -MGINE mechanics - BITEmffiPIATE 



OWIOT?! HO, 11»0 



CAHBURETION 



After ODnplation of instruction in the Carbiiretion miitf the learner vdll 
damonitrate his te^ledge and ability to trouble ihoot problems , dieas— 
aemblef cleanf assemble and adjust a carburetor with 100^ accuracy as 
defied in the manual. 

In additions B5% of the learner* s mil answer correctly 75^ of the cri- 
terion questione correctly* 



IiAarmediata Pqrf oraanee ObJestlTte 



Mo. 



Critsrton Meapures 



ll.O 



11,0 



my, 



ERIC 
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The purpose of the carburetor is 
a. Meter the fuel to provide the 

proper fuel-*air ratio* 
b* Atomise the fuel and mix it 
with the rir flow in the ^cm*^^ 

buret or throat. 

Carburetor operaticm is based oni 

a. Newton's Law 

b. The Venturi Prtoeiple 
c# Carlton's theory 

■J , ^ 

The choke valve controls i 
a* The air flow 

b. The fuel flow 

c. The. fuel-air flow 

The throttle valve controls s 

a. The air flow 

b. The fuel flow 

c. The fuel-air flow 

The reed valve is essentially 

a check valve whiehi 

a» Traps the fuel-^dr charge 

in the crankcaee* 
b* Permits the fuel-rir mixture 

to move Ml only one direction 

tl^ough the en^jie* 
c* Does both A and C# 



6. In the venturi the speed up of air 



4* 



ksmmmm Kum p 9365 



Inbarm^data FerfogaiaBce ObJeatlTes 



GlV€n the problOT of ricetcting a rtmpls 
fud fystem and labeling the sain oom-' 
ponents and aaq^alnAng Uie fimotlon of 

^each» 85^ of ttia studrnts will psrfoOTi 

^th 75^ Mcwaey* 

(ftvffi, the tartc of checldLng a reed toIvs 
for condlUonp a atudmt wtll dlMssrabley 
rapair if naadad, aseanble wd adjust an 
asi€Qbl7 aaoordlng to the manufaetxirer's 
manual w^th 100^ aociu^oy. 
In addition- 85^ of the atudCTits ^11 
anaww 7^ of th© ciitarion taats quas- 
tlona aorpaotly. 
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Criterion Heaaures 



8. 



11.2 



erJc 



flow aausea a resiJLtant; 
a. toop in pressura 
h- Inaraase in pressure 
0* Does not affsot prassure 

Gmwally the initial settingi 
for adjusting needles isi 

a. Too lean 
b# Not neaessaiy 
0. Too rich 

The bulk of carburetor gervloe 
consists of I 
a* ovartiaul 

b, Raplaaing parts and assemblies 
c* Cleaning f inspection and ad— 

Justmmt^ 



Significant changes in altitude 
raquiras a change in the si^e of 
the high speed fix^ Jet. Would 
the replacOTmt bei 

a. Larger at 6,000 • than S.L* 

b. Smaller at 6,000» than S.L* 
3* The same used at 1^0 S 



2. A TOTped or bant reed should bet 



1^. 
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WOBSl TITIZs MARINE EKQI^ IfflCHANICS - lOTE^fflDIATE 



CAmmETION 



No. 



Intaraadlata fwtorBmcm ObJectlTes 



CidtariLon Heasures 



il,2 



(oont «d) 



11*2 



11,3 



Bi© studOTt will Maly^s Instrustor created 
dlBdrepanclae on a fu^ sjBtm oarburet-^ 
or and mako proptr repair/adJuitfflOTt to 
rebiiro to noxtsal opera tli^ aonditlon, 
aocortittng to ths maiHtfaatiur»® s speoifica-^ 
tions with 100^ aoourmey. 
in addition- 85^ of tha studantB wiU an* 
^OTtr^correQtly 75% of tho arit^d,on quea^ 
tions. 



U,3 



I 
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a* Sti^i^tm^ if poaaiblt 
b» Ranswad, 

a, Disr^ardM if only one patal 
is damaged* 

3* Ttim read plata is located batwaen 
the m anifold 
and eraidcoasa, 

49 &m from tha fuel raaidua can 

seriously aff act the oparation of 
the op^^tion of tJie main fuel 
jet* TiJ** 

1. A brokm raad woiild be most 
natioaabla % 

a. At Im spaad 

b. At high apaad 

e. At half throttle 

2. nia ^aphrapi fuel pi;unp ean be 
oparat^ i , 

a. Mad5aiu.aaaiy 
b* ffleotiioally 
a* By vacuum 

d» Any of above 

3. No accalOTation, idles wsU, but 
lAimi put to fun power ^es domit 
a« bdjrtiu*a too lem 

b. ahoke partially olosed 

c. Float lavri too low 
dp Any of tiia above 
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COUBSS TITLEi MARINE CTPINE bffiCHANlCS - immMEDIATE 



No 






Crdterton Heasiires 


11.3 


(cont'd) 




4. 


To pwform at varying sperta the 










carburetor Incoiporattas 










a* Separate idle Bymtm 










hm A large flx^ J at 










0* A s^lt throttle mlve 








5. 


Hie preseurjSw. tank fuel systan 










uses* / 










a* A single hose and vented 










tank* 










Two hoses 










c* A ^ut«off valve. 








6. 


Engine nm at high spaed only by 










using hand prlmw: 










a. Float level too low* 










b* Furi pump not supplying enough 










rual* 










c* Fuel filter obstructed 










d» AH the above 








7. 


Low speed miss or motor ^11 not 










idULe OTOOtliy and sloviy mou^i 










a* Spark plug ^ree rev^s^. 










b* Water in furi 










e. Reed valve standing open or 










stuck shut 










d* AJi the above. 








8. 


^th carburetor and igmtion 










tlmiiig not syndiroM^edf the 










follo%riLng troubles v^uld be 
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MlfflOT KTISi MARINE gPINE MgCHAHICS - INTTO^IATl 



OBJBSfrVS HO. lU 



InfeeraedlBte Peyl^o^lBagea ^JectlTBs 



(Cont'd) 



P.. 3 



lo. 



3SS 



a. C3ughs» q^ltsi slows 
b« Won't start, kieks back, 

baaltflras j^to lowar \i]^t« 

High Bpmed miss 
d.^ Any or aU of ths above 
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CamSB TlTLlSi MMDfE MGItJE ^ffiCHANICS , INTMMEDIATE 



1», 12.0 GOOLmO 



No, Interniediata FerforMnea Ob.lBetlveo 



ERIC 



IIq. 



12, C 6, 



^ven a prijit^ut out'Lijie of an Qutboard 
en^jiat 90j6 of the etudenta vdU trace the 
water flow with 75% accuracy, 

^van the problem of sketchijig an JjErpeUer 
typa water pump and labeling thB main com** 
ponants 90^ of the students m^XL coB^lete 
with 75?^ ao curacy • 
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12,3 



12,; 



Critorlon HeBDurtJS 



8, 



The cooUng syBtem must be designee 

to maintalni 

a« a Iwt teE^arature 

b, cooleat temperature 

c» coolant witM=n a cert&m range 

The punp Is (toxven by the: 
a* a rotor 

b. ec centric 

c. drive sh^t or propeller shaft 

How high can the heat of coatoustioiL 
re ao h % 

a. 26oo°F e. 6000°p 

b. 4000°F d, lOOOOp 



Criteria contadned In the I, P.O. 



Criteriii contained iji the I,P,0, 



ACOUSOIW.TK..'! mrj-R 936^ 

COURSE TITLES MARIHl MGIME mCHAKICS - INTmMEPIATE 



Upon doinpletion of the cooling systems unit of ajistimetion 90% of the 
students will answer 15% of the criterion questions correctly. 



Ho. 



InterniedtatB P&yforwPnce Ob.ieetlyoa 



12.0 



12.0 
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Criterion Measures 



1* The outboM*d en^jia uess tht fol-* 
loirijig type of ooolljig system s 
a. air-cc^led 
b • liquid— cooled 
o» rir-^oDlad and liquid cooled* 
d. any of the above # 

2, To control the coolant te^araturo 
the iystem usee a; 

a. thermostat 

b. by*^aas Jacket 

Qm water pfump ii^aller 

3« Name three types of water p^u^s 
used on outboardsi 
a# 



b. 



4. The water pimp is located ijii 
a« the power head 
b» lower unit 
c« water outlet 

5 m On Host outbowd motors f the flow 
is held at a relatively constant 
level, regardless of en^jie speed 
by I 

Bm the themostat 

b« the pun^ desipi 

Cm the pressiu^ control ViJ^ve 



kscBaatAtim Hutca B 936 " 

* 

COmB% TlTISi MARINE MGPIE MECHANICS - BJTERMQ)IA1^ 



TOatijUL OBJSOfiVlS 
OTJMmi SO. 13*Q SmVICE FUND^CENTALS 

After completion of this imit of instruction the student will demonetrate 
the proper procedures of assembling , test rmming ond adjusting a new/over^ 
hauled outboard in accordance with the specific engdjieering service mmual* 
90^ of the students will attain 75^ accuracy. 



No. 


Intermediata Parformanee ObJaetlTaa 




Criterion Maasures 


13.1 


ffi-ven the task of performing periodic main* 
tenance on en en^jiei the learner ra.ll dem- 
onstrate h^s proficieney and teiowledge in 
this phase of matotenance by 90^ of the 
students aocurafcely performjig and filling 
in the maintenmce form provided. 


13.1 


— 

Criteria contained in I, P.O. 


13*2 


ffl^ven the task of perfornujig a mid-*seaeon 
(or 50 hours) check on an enginSi 90^ of 
the students trf.ll attadn 90^ acom^acy usiri^ 
the manufacturer's recommended guide. 


13*2 


Criteria contained in I.P.O. 


13.3 


Given an outboard en^jie to conduct of f-- 
season storage service on, 90^ of the 
students wiU perform aecTirately, uiiliEini 
the manufacturer's prescidbed list or the 
Mwine Serrtce Mamual of Recommended 
Practices. 

In addition- 85^ of the learners vdll 
answer 7556 of the criterion test questions 
accurately, 
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13.3 


1, If the motor was last nm in salt 
water, the first step for storage 
would bet 

a* To oil and wipe dovni thorough— 

ly* 

b« To drMji fuel system. 

c« To run it in fresh water. 

d* To dradn and refill gear case, 

2* When InJectJjig oil to the power- 
head, the motor should be ruimlng 
and oil squirted 1 
a. Into the carburetor air is^ 
take. 

b# Into the lower drive unit. 
c# Into the exhaust system, 
d- Into the water pump COTity, 

3# Circle any statement that applies 
when storliig an engine for an 
extended periodi 

a. Store In upright position. 

b. Disconnect spark plug leads. 
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COURSE TlTtZi MARINE MGINE MECHANICS _ INTERMEDIATE 



TERKtr?AL OaJTETlTB 
OBJEC-iTO, KO. 13.0 



atiiyiijjiDiiii 



IirteCTiedlate pGrforEkUioe Objeot ly&a 
(Cont'd,) 



Crltarion Measures 



13*3 



Given an otttboard TOgina to perfom pr^ 
saason pr^aMtion on, 90^ of the itudOTts 
win corraotiy perform , as pw ffiasufactui^ 
er's initi-iictions or Uie Marine S^vice 
^^nual of Heaoiraanded practices* 

Giveii the task of conducting maintenance 
on M mgine that has hem sutaai^ed, 90^ 
of the laamers wiH be raquired to per 
form an acmrate a^ coraplete inspection, 
sarvicaf repair and return tha motor to 
operating condition* In addULtion^ 85^ 
of than win answar coiractly 75% of the 
critailan test questions correctly. 



13*4 



13.5 
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(Cont^d.) 

c* ^ain and rafiU gear case 
d* Completaly cbraiji and clew 

fuel tank 
a* Wipa motor dovsi axternally 

with cloth soaked iji light 

oil, 

f • Check carbi^etor adjustmant 
g. raoparly gap spark plugs 

4* Hia motor should be storad in a 
dxy, weU-voitilated rom. 
T, F*^ 

Crtteria oontainad in I, P.O. 



1* 



2* 



3. 



mm mora diffici^t and exacting 
maintananaa r^id^red to ratura 
a sutaarg^ mgine to operating 
condition would be^ 

a. Solt ii^tar submarrion 

b. Frarfi vraiter iwbmwsion 

Chi^a or nickal plating ara a 

form of galvanic aotion. 

T* F . 

Alwniimm parts are protects 

from cowosion by a process 

can ads 

a. amaaU^ 

b« haat treating 

c. o^ddation 



EKLC 
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OBjronvB i?o. 13.0 



No, 



Interpediate Feyf orminee Ob.jeetl'roa 



m,5 



ERIC 



L3.5 



no. 



Criterion Measures 



(Cont»dO 

4« Most manufaotiufars rscoomand tha 
use of an antif-foiJing paint on 
the lawar md-t of the motor^ 
T. P. 



I 
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14.0 

The student will with 80^ 
man sermce shop and set up 



FARTS UNmTOm 



iciency mBke up an initial parts order for a 6 
saii^le invantory control Kardex System* 



Intenaadaate Ptrfowasee Obiwtlw 



m1 



Ittth SO^ profioieney write up a p^^s 
order for functional parts for a 6 man 
sarvioa shop» 

toaw a sanple ijiventory control eard and 
set up aanple Kardex system* 
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14.1 



14.2 



Crttortotn Measiires 



Write up a functional parts order i 



Draw an inventoi^ control card and 
set up safflpla Kardex for djiventoiT' 
control. 



km^mAnm ms^ m 9363 



The student mH with 30^ proficiency draw up m orgffl^sation ahart for a 
6 gervice departraent and miOce up a years operating budget. 



Ho, 



i5*l| With 80^ proficiency draw m orgsnigation 
chart for a maidne englJie service depart*- 

^5.2| Preptte with BO^ proficiency a yea^^ oper- 
jet for a 6 man service shop* 




Critarion HeaBures 



15.1 



15.2 



I 



Draw an organisation chart for a marljie 
e^p=ne seinriQe department* 

Prepare operatiJig budget for a 6 man 
sersrtLce al 



upon demonstrating 75% proficiency ^ the first mid second yeio' of tr^mng, 
^Bpli^djag good wrk habits and altitudes the student shall be selected for 
p.irtieipatlon jji the School itadustry Ftop*an for MiOTJie Meehmice. 



Ko. 



IntemodlatQ Pcrform'noe Objaota^s 




l6,0 



16,0 



16,1 



The learner will mobl^vt 
the trainirg agx'-*^-^-^ ff*v 
dustiy Educikhilon Svugram* 



SB stated in 
the iichool in-- 



!l6.1 



To enter the S.I«E. program the stu-^ 
dent will be recommended by his in*- 
structor upOT the oonqDletion of 75?^ 
of the Basic said Biterraediate course 
objective s# 

B^loyer and S.I.E. Coorttaator evsa- 
uation per training agreement. 



